Protein compatibility of selected cross-linking reactions for hydrogels.
The compatibility of selected cross-linking reactions with lysozyme is investigated. Michael-type additions of nucleophilic amino acids to maleimide, vinyl sulfone and acrylamide groups are detected by gel electrophoresis. The degree of modification depends on the polymer and the pH. Complete modification with more than five PEG chains is observed after incubation with mPEG5k-vinyl sulfone at pH 9, whereas 96% of the protein remains unmodified after incubation with mPEG5k-acrylamide at pH 4. Incubation with mPEG5k-thiol results in thiol-disulfide exchange reactions. Hydrogel preparation is simulated by using polymer mixtures. Protein modifications are detected, which may affect the protein structure, decrease activity and bioavailability, and increase the risk for immune responses.